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mm^'i mmm 

[»^^2] t: hM^ h ^□-AP4507b^CYPlAl, CYP1A2, CYP2A6, CYP2B6. CYP2 
C8> CYP2C9, CYP2C19, CYP2D6. CYP2E1* ;tttCYP3A4$:^^lC^3^-r-5lf I^^S 1 

{* P^^ttSKf^i&^m® {£ 51. (f ) J; rjf / ^ f^^EttaKf^ 

miz^^ mS^m^. is) ^f*:M%fc ^ t)^ / ^ :t » P^^E-ffiSSf^i^lc J: § ^-BH-ffi 

tJ^/ * P^^Ei^Sj^f^ltf® S ^Mlitt, ( j) J: tK/ * ttl^^Ett 
[^^3^5] S#:®lfB«<^)«Hila^!^cS:ffl^^'5ri:S:#IS:i:•r-6^«tM%fe<l:^Jf/ 

tK/ ^ li i^^Effi»«f^i»^^ ^mm-t^mm. w ^^m^^ j: u^/ ^ t « 
«tt«@f^a»^ig <Dmm^i&m-t^!^n. (c) j: / ^ ^ « p^^e^^ 

»; flf^i*^^ $: -r s #>s * i± (h) fff {cf^M -r e <fc tF/ * lip^^Eis 

1 miiE# 2000-3042309 
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[000 1] 

8&®«?^:^^fe. (3) ^xfx^ftL itpi^itmMi^mmmoitmmi^a^m 
mmi5j:x:^y'^t:iim^iimm^mmm(Dmm(Dmm:&m. (6) ^^M^fe^jtu^ 

>i£#§3K®«?«f:&^> (10) ^^M^fe<fct;/^fcttl^^Ett«Kf^i»©J:S^M 
Me®j!¥^5&2S, (11) 5fe*|£M«^feJ:tJf/*fcttl^«EttSMf^l»lC|F#1fi«3S© 
mm:^m. (12) ffFlcf^M'rs^#MifefeJ:0^/^;fe«rt:fiEffiSS®»ff:i^^fe, 

3. ^MflS^$:fflV^SrfcS:#^i:-re(l) ^#:M^^«J: tK/^ fclirt^Effi«M 
f^»^^$:l®«-rSife®©IR^;^SS. (2) ^^M^33J:t5/^fe«f^SffiS«f^ 
l»®^^<Z)?S1£S:{Eiit-Sifeja®«gf^*^, (3)^^Mifefei:tJJ/^fclil^^£tt« 
Sf^i&lcj:y«lIl|g#fifcS:^3^-rSifeJjSC[>|g|g^SS, (4) ^feflcMiB>^J:lJf/*;fett 

) <fc tJf / * P^^ISSSf^ltf JC 0: y ffF^tt^3^ ^ri-^ifeSoagSg^ 

4. ^fi?f^:&^^:M^r^T#e>tlS'ffc-^^^x^i-E■<z>J^^^cg|•rSo 
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[0 0 0 2] 

^Mifeife <fc ^ :^ ttP^T^EttSKf^i^JC J: S5g**>tt5§3^. J: tJ^/^ 

ttrt^Effi« jRf^i»lc i: S ^-a/i^tc ttrt^bft^M 

V ^ s „ r z: T' V ^ -9 ^a^m^m iBXZJ^/t^it i^^ffi«M©f^i»K: tt# < ® li^m *^ 19 
jK^^J/t: K^^--^> N-T-fe5^;i/h^>>?>7ai^--^, :7^lf >^y:r:^^^>^f- 
n~AP450*^«%Mil>a:|^t!I^^;febTv%s„ 5^ hi7D-i>,P450ii, #^k:#< 

ttP^^Ett^^CDf^itflC^V^Ttt, CYPlAl, CYP1A2, CYP2A6, CYP2B6, CYP2C8, C 
YP2C9, CYP2C19, CYP2D6, CYP2E1, CYP3A4® 1 0 STb^^tca^^ $tlT 

:iti^\ihB^miz^^Lx\i^^mmitmiii^ti^±^\'^r:^&>. i^hizmm-t 

mizit^mmtz^v^^iz^^^nm^tr£t>t>mmi)mtEu nhiziB^f^m^ 
(D^wmm^^^y h^jtif<Dmwimmzi5^,^x'f^mt^^ti,mmx$>^. 

3 miE# 2000-3042309 
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•CV^S*><^)^*m*•^^V^ie$tl'rv^^:V^(J. Dich et.al., Hepatology, 8,39- 

45 (1988) ) „ r (Z) J: e) ^M.^,*^ ^ ^i^m^ J: t5/ ^ F^li-ttaS® f^ltf |g S: 

Bm(Di^mmm^^mti^^o n-t^n^iiiim^mm^tix^tc. cm. sawada 

et. al.. Mutation Research 411, 19-43 (1998))„ b*^ L^S:*^ b5felCM'<fe3ffi 
T'^ y ^ h D - AP450?Sffi^3^©fe«)(CNADPH ^ h n - AP450M7t^^ 

itf«iiiS:^^*^o^ifeic:g3K-rs fctt-e®imiis*^5^ h n - AP45o®»^ e>-ra 

o 

tVX ttHepG2|ffl|glC "^^ez-y^^^r mm b TP450 S: S fe-PH (Method 

s in Enzynology, T. Aoyama et. al in Methods in Enzynology 260#« 85-92 
^-i? M. R. Waterman Academic Press 1991^) ^ J: r;fHepG2ifflilSlCCYP2 ' 

El$:^^{C|§3^$-frfeM(Y.Dai et a 1 .Biochemistry 32 6928-6937/<-i; 1 

993^)*^^if e>tiSo t&#tt> t(Dm*)m\i^iz^Mt^ii!i^^x*$>*jmm±(ommt 

4 2000-304 2 309 
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#^Ef -&#<®5=- ^^^-AP450^cov^T®l^*t^«^^T^c^i«:v^o t^^oT, 

M^iimmn.mizm^t^mm(Dmm. (2) ^«cMife^<ktj^/*feiii^^'it» 

<Dmm> (4) ^f*Mi^^J:tJf/^fctt|^^jS^Mf^»Mi^(3!)M$g. (5) 

«¥«f. (12) mizj^m-t^^^mmi5^x:^y^^r=.itp3^iimm.<Dmm:^mmf}^-^ 
mK^*)mmmm^mm-t^mm.<Dnm. (4) ^«:Mi^^i:tjf/^fcttt^^E4t« 

ttS^f^i^tcky^^j^^-ffi^rlgj^-rsi^jRoDllisg, (6) ^f!|s:Mifefe<fctK/*;tli 
t^«E««Mf^»lC<J:y^MMttS:^3^-rSi^M(5!)a8fg, (7)^fl£Mig»fei:0f/* 

[000 3] 

D-AP450 CYPlAl, 1A2, 2A6, 2B6, 2C8, 2C9, 2C19, 2D6, 2E1, 3A4 ^^^iZ 

5 ffiiE# 2000-30423 0 9 

I 
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m^<Dmm. (4) ^ii^mmis^xj^/^r:LitPi^^mni^mmm<Dmm^ (5) 

i»ic<ks^;!f>tt^3K®«?*f. (10) ^^mm^^x:p/^^itPi^^m!^r^m<D 
momm. (12) mzi^mt^^^mi^ts ^zj^x^r^it\^^^mM(Dmmm^-^ 
mt& mm<omm. (2) ^^m^^^ <k / 1 « mtE^mm^mmmcDm^ ^ m 

[0 0 0 4] 
[0 0 0 5] 

(1) iihm^h^u-j^?4ho^^mzmm'r^iihs^mis^m^<Dmmm. 

6 ffill#2 0 0 0 - 3 o 4 2 3 0 9 



^ #^ 11—120747 

(2) bl hM^ h D-Z^P450*^CYP1A1. CYP1A2. CYP2A6, CYP2B6. CYP2C8, CY 
P2C9. CYP2C19, CYP2D6, CYP2E1* fciiCYP3A4S:^^lC|§3S-rS JtfB (1) MM 

(3) \^hBfmmmB&mepG2x*:^^±m (d mm<Dmmmmm. 

(4) _hfa (1) gB«®M^$:Mv^S-h$:#:^i:-te(a)^^M%fei:^^/ 

<fc u^/ * \f3^^mm^mmm<Dmm. (e) ^^mm^ ^xj^x^r=.it[H 

(5) ±Sa (1) «B«®^fflflS*N$:Mv^S3i:$:#Mi:•rs^^Mi^feJ:t^/*it 

(6) J:IH (1) ffi«©^l^fiS^*$:fflv^s^:i:$:#:^^:•rs(a)^fl;M#>^*^J^/ 
* « P^^tt^Mf^lt S: Pfl«f (b) ^ J: t^/ * ;t P^^fctt 

mm.^mmm(Dt^^ ^^m^^ (c) ^i^ic^i^fe j: o^/ ^ ^ « F^^etts sf^ 

(7) ±iB (6) mm(D:^m^m\>^xm^ti^it^m^t:i\ii^<D&tjtifKm-t^ 



mil# 2000-3042309 
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[0 0 0 6] 

:^mmm^. ^i^s^ii^innt. m^imi^. li^&^mm. mmmmmM. itmm 
, HepG2) ^\ihBfmmj:v^mi^xn^zLt.ffiX'^&o dziic. mm^m 

D-AP450$:r2- KDNA^/t r ilA^oTlg-efeSo Zl© <fc e) iC L.T=m ^ 

^-ijr-, LTR:/n^-^t-, CUYzfU^e-^-. HSW-TKzfU'^'-'St 

ilLTttCYPlAl, CYP1A2, CYP2A6, CYP2B6, CYP2C8, CYP2C9, CYP2C19, CYP2D6, 
CYP2E1, CYP3A4*«fetfSr i:*^T?^eo ^n^<Dmm\t. ^^cM^fefecfclJf^fc 

8 miiE# 2000-3042309 
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ai/K^J/t: K^^r--^, N-T-fe^;!/ h^>:^:7a:^ 

[0 0 0 7] 

Ji&ttb: h^^<D^P^< ^:=fe>UDP-^f;I/^7^7^>;^^^>:^:7a:^-•^, >^.;i/7 

VNSamiaT'^<Ttt«ie)«:v>. 3CZ)<I:^;&«iHJig©-oi:LTt: hffFlliS*^!^®^ 
«*fflliaHepG2*tfel:ff,tieo HepG2amjStt, U D P n >^ J/;!/ h ^>>?. :7 x 

=^$/t: K^^ --^^ N-T-fe^;i/ •7=y\^y=^J-A-^i/ff—)- 
-Iffeit^NADPH P4503g5t:ffiS^*^ti|gLTVASZ:i:*^^e>*^TV^S(J. Rueff et 
. al.. Mutation Research, 353, 151-176 (1996), JBi^±®ISj^*^ e>, 

Hepc/3A4.5, Hepc/2E1.3-8, Hepc/2C9.1, Hepc/2C8.46, Hepc/ 
1A2.9, Hepc/lAl.4, Hepc/2B6.68, Hepc/2D6.39. Hepc/2A6L.9, Hepc/2C19.12 

[0 0 0 8] 

^e^tC^lc^^li, ±M<D\L h^D-Ap 4 5 0 $:^^lC^3l-r-5t hfff 

^(Dl^mmmm « V ^ S 3 i: S: 4^:^ i: (a) i t5/ * 

9 aiiE# 2000-30423 09 
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(e) ^i^mm^^zfy^t=.im^^mm^mmm<Dmm<omm:^m. (f) 

[0 0 0 9] 

«¥«f -r S r 4: y ^ J: tF/ * l^^Effi»«f^it ICR^-^ S S^^® iS? 

^^*^Hrig'e$>'5(J.L. .Napoli Methods in Enzynology vol. 206 pp. 491- 

501 Ed. by M.R. Waternanlf 3^>^Academic Press 1991, H. K. Kroemer ^S3b^ Me 
thods in Enzymology vol. 272 pp. 99-198 Ed. by M.R. Watermant$:6^Academic 
Press 1996) „ :R«ce5tCtt, ft^^ifejS®^ hi^D-Ap450 ^r^^lC^^^f * 

«f «5 if -5 3 i: *<-e ^ S . 

'^^^^^ K. ^r^/^^, ^'^y^ Kttffc^i^. 

'fi:^^, mm^mm. mmm&,m. ffi^ttm?^, i&^«aJSg»m?K, ifinn^if*^^ 

1 0 tfilE# 2000-3042309 
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I 

t;«tV^„ 

(b) ^^M#»feJ:t>V*;t{iF^^Stt«Kf^mMi^®fi?«f^^: 

mt^z.inz^*j ^^m^^is <fc tK/ ^ w:fiEtt«® ® f^itf M;^cD«?«f *^ "TiBT' 

feS(J.L. Napoli tf:^)^ Methods in Enzymology vol. 206 pp. 491-501 Ed. by 
H.R. Waterinan(S:i()^Academic Press 1991^ H. K. Kroeaer (/^.f)^ Methods in En 
zymolosy vol. 272 pp. 99-198 Ed. by M.R. Waterman{S:i()^AcadeBic Press 1996 

)o 

?:«?«f -r S r JC J: y ^flsM^JS J: tJf / * l^«Ett«K<Z)f^»ai^® ^fc^=|| 
5^®fi?^*^oT|g-efe'5 (J. L. Napoli {^jb^ Methods in Enzymology vol. 206 pp 
.491-501 Ed. by M.R. Watermanl^*^ Academic Press 1991, H. K. Kroemer J$ 
ij\ Methods in Enzymology vol. 272 pp. 99-198 Ed. by M.R. Water mant$:6^Ac 
ademic Press 1996) „ 

[0 0 10] 

Mfe^«fcy^/^fcl^F^?S<4«M®f^l»M^®iSSg*^nr|8T'feS(J.L. Napoli » 
i)^ Methods in Enzymology vol. 206 pp. 491-501 Ed. by M.R. naterman(S:^^A 
cademic Press 1991), 

1 1 miiE# 2000-30423 09 
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mmmmm^mm-r^ ^.tiz^^) ^^^^^^ j: tj^/ ^ ^ im^^mm.i^mmm(D 

?S'[4©ia§®jS?*f:i?)^nr|g'e^S(J.L. NapoU Methods in Enzymology vol 

. 206 pp.491-501 Ed. by M.R. Waterman^J^^ Academic Press 1991)o :R#:fi!r{C 

Mm^t^ J If y; -e- 3 liRT-PCR^S*; if ^^©^^g^dSM 

^ J: y ^(*:M^i3 <k t>V * HP^^'li»Kf^»«®tS1S CD{Sii(Dj!S«f "rig 
Tfe^CJ. Rueff ^t*^Mutation Research 353(1996) 151-176)o ^^^\Z\%. ^ 

hi'n-AP450Ss^?Stt©_h#, ^>7N-^^»©itiD, ■RNA©igiDS:t^imi-<sr i: 

50MeK{c*|-/;S:i--5'^x;^^>>^n^w #®P450 niRNA{c*f/;5-t--g> 7 if > 
/A>f 3f>rif-e/3>fesv>iiRT-PCR^^i:*^^®^^^^Mt- ezii:;()>-e$ 

[0 0 11] 

fci:x.ti, W^m^o^'f-V^u-JUPA 5 0&^^lc^3S-r<&t hJffHiilSfijfe© 

1 2 ffill# 2000-3042309 
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S(D. Wu Journal of Biological Chemistry, 271, (1996) 23914-23919) 

o 

mmmmmizmmv. mm^m^^mn^m. /^=Kf^s^«;if^c#*r 

iS?59f*^nrig'^fe-6(J. Rueff IJ^b^Mutatioii Research 353(1996) 151-176, M. 
E. McManus IS-tf^ Methods in Enzymology vol. 206 pp. 501-508 Ed. by M.R. 
Waterlnan{S7()^ Academic Press 1991))o 

^ii^mm^^xj^x^t^M^^mMfzmtz^^^i^y^(Dmmif^mx:k^. * 
fcse>ic, «^«i%M$:^h^n-i^P4 5 oi:^mz^m-t4>\ihBmmmm0 
^mmmmizmnvt:L<D*>^ mmiz^*)mtLt:L^^mn^mi^^it^mmz^ 

S^:j5f>#«^-e|?filr-rsr i:lC<k »;«¥^*^prigT'*S(J. Rueff J5*^Mutation 
Research 353(1996) 151-176, K. Kawajiri {5*^Cytochromes P450 metabolic 
and toxicological aspects pp77-98 ed. by C. loannides CRC press (1996)) 

o 

(ommmmmizmmh. mm^m-^^m^nsk. A^^um^j^i^izn-rzanz^v 

1 3 mi£# 2000-3042309 
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J: y«?«f*^oriB'^feS(J. Rueff «;b>Mutation Research 353(1996) 151-176)„ 
h □ - AP4 5 0 ^^mzmm.-t^> t hJ!Tlii^fi3f5®««Mfl&^fc^M 

Lt^<D^. mmiz^''jmtvr^m^i^m^m(DSfmm. jfF«;t, igmffF*)t«, 

(1) sfizi^m-r^^i^mm^^rfy't.r^\tPi^^mn(Dmm:B^: 

, s«^ifeiws:^hi^n-AP4 5 osr^^ic^ag-rst h Bfmm^m<ommmm 

mzmmi't^(D^. mmiz^vmtLt^^^mm:^m<Ds^mm. jff«;t. jtajw 
tt^it. ^^mi^^^^h^tuz^smm. mm. ^i^(Dmit^mm-t&:r.inz 

[0 0 12] 

mm m m<D^mmm^ s: « v % s r s #^ i: -r s (a) e t5/ * « 

mjBSStt ^mmt^mM. (D) ^ cfc * I^^El4SMf^i» ^C J: »j »e 

ma^mmt^mm. (e) j: t;/ * ^ « i^^Ei^ssf^itf tc ^^jmsy 

1 4 mSEi^F 2000-3042309 



I 
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J: 3 ti e» ©SUfg*^ IC i: o T# e> *l -5 ^fc-a^ife * -e ii«*r S o 

(B) ^^M^ is <i: tK/ i iM^^mmi^mmmoymii t:i&m^^!^m(Dmm:^ 

fz. ti ft :fiEtts wf^»s^ ^mm-^^m'^}L\^xwsK-^^z.}L x$>^. 
^mmmi3L(Dmm:&mizm^xm^v. m^^it. ««iife^®#^c<ts*Bjife©?^ 
iff ic ^ijmmm^^mm-r^mwtLxmm-t^zn «rig ^ ^ » 

>W-r r ii J: D cfc rjf / * l^fitt»«f^itf IC J: S a^S-ffi $: % i" 

i: b T f -5 r i: A« of IB T' S o 

i: L T tt, _hlB ( i ) lC|a^©4f^cM«^ J3 <k t// * « P^^tt^Rf^M J: 

1 5 ffiiE# 2000-30423 09 
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e> -r s^s^i^g & <k tj^ / * ii i^«tt««f^itf tc J: y ^5tf > -a s: -r 

#-r 3 i: J: y ^^M^^ J3 J: tJf / ^ it l^^-ffi^f^itf® J: S ^MM-K S: e> 
i^K ^ 1/ T -5 jb^^ie -e S . 

(G) i: tJf / * ti P^^Stt SMf^^tc j: U Iff S: f ■& feK®^^ 

i: L T tt. ±sa (k) \z mm(D^w^^m <k o^/ ^ « rt^<4«sf^i» ic j: 

o 

[0 0 13] 

±«B (A) ~ (e) (Dmm:&miz^*)m^ti^^t^!ibtt:L\t't<Dmt. ±mvt=. 

1 6 taU.^ 2000-3042309 
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it, ^m^mizmm^n^m mmm. mmm) ^p^m mrjvijv^m) 
(Dm^jtm.iHyXit. mxit. mmm m^it. ^m. vym. J^it7f<.mm. i^m 

[0 0 14] 

, ^±xi&miix:&^<Dx. MAif, \^h^r^it.m%mm ^yh. 

oy^. "^jvevh. \^'y^. ^ty. ^-T, >f5i> •9-;i/)&if 

) iZMVXn^-t:s>ZLiii^X"^^. 

0.1~100mg, if ^ L/<ttj|i&l. 0'-5 0mg, J: U ^OF^ U < 1 . 0 

MM. MMmMr£ifKj:^x^m^j^^ti'^. sf«iig^^!^®?&3!iae5T'^ 

^b-^ifeSriKfO. 0 1 — 3 OmgSJE, ift b<ttjMjO. I~20mg5gfg. J: 
yif*b<tt*&0. 1-1 0mg5g^$:»M^|*lCj:y|a#'r<5®*WISJ'^-efe 

±m(DmM<DMmt.LX(DM.i^mtHyXit. m^it^m m^^. y^^vi^zi 
. mnm. mm. iyuvzfm. am> mmm. ^mm. iram, lg^[#&^f*^ffiv^ 

1 7 aj|E4# 2000-3042309 
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^mAii> mM(DmMiz^^xmm't^i)K mnmm^mzMhxo. ol;&v^ 

bl 0 0M*%. ^?^b<liO. l;&v^b5 0S»%. $e>lc^J*b<ttO. 5 
:R^|te<HCtt. ^^©iiJt^tt, E^aS:^©**, iS-^^rff, IISMt; 

5?j«ffiv>e,4xs„ ^IJfflfi^i: LTl±, ^a:^IS:?K, ^^>H/=i-:7.j§ 

[0 0 15] 

=^3Zl©ll*gMT'#&tlfellfIJBS<*liHepc/3A4.5, Hepc/2E1.3-8, Hepc/2C9.1, He 
PC/2C8.46, Hepc/1A2.9, Hepc/lA1.4tt5p^ i 1^2^! 0 0 ;fe©i3®MJa 
MA • l§^^W^M(IFO){CfeVNT> ^tl^'tlWSt#-^IF050502,50503, 50504, 50 
505 , 50506 , 50507 bruits tlTV^-5o Hepc/2B6,68, Hepc/2D6.39li-e*l-6 
tl¥^l 1#2^ 15H*^e>Wffl^A • ^ffiS«f^m(IFO)lCfeV%T^t6#-^IF0505 
08,50509i: bT^ft$tlTV>So * fe. Hepc/2A6L.9, Hepc/2C19.12tt-e4x-?tl 
5p^l 1^2H 150*^e>MaMA • #6^W^m(IFO)lCfcV%T^ft##IF050511 
,50512i; bT^feStlTV\So 

18 miE4f 2000-3042309 
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I 

[0 0 16] 

mmm} 

ook) P>©V — a-T^'KMolecular CloningzA Laboratory Manual)^ n— ;i/K- >^ 

o 

[0 0 17] 

5fe-r S ffiffiDNA ( c D N A ) ^ >f U - Jb^ ^ , W.^ S tV fe:3&M*t? €> polymerase 
chain reaction (jeATPCR)«6tC J: »; ^ D b;to D -^-ffc-TS t h ^5^ 
□ - AP450(5[)cDNAB2^Jlii:>' - > A> ^ (GeneBank)(0^- A# RTIg-e 

GeneBanklC^t:)-S^{:J-Atl#-^t*CYPlAlttK03191, C¥PlA2liM55053feS 
V > {±M38504. CYP2A6 ttM33318fe -5 V \ l±M33316, CYP2B6 liM29874^ S V \ li J02864 
. CYP2C8^iM17397^SV^^iJ03472, CYP2C9liM61857^S VNli J05326, CYP2C19tt 
M61854feSV^ttJ05326, CYP2D6ttX08006^-6 V^ttY00300, CYP2E1 J02625, CYP 
3A4tt J04449i: o T V^ S „ 

^ n-^-fbUlfc^B^^cDNAti, pcDNA3.1(+)K^^-(Invtrogen Co.) CMV l?- 

S:?^ IflJlC-^fc-feT^lA LCYPlAl ?:#A L fclAl/pcDNA3. 1 (+). CYP1A2 $:#A L 
lA2/pcDNA3.1(+), CYP2A6$:^ALfc2A6/pcDNA3.1(+), CYP2B6$:#Abfe2B6/p 
cDNA3.1(+), CYP2C8S:#Abfc2C8/pcDNA3.1(+), CYP2C9$:#Abfc2C9/pcDNA3. 
1(+). CYP2C19$:#Abfc2C19/pcDNA3.1(+), CYP2D6S:#Ab3fe2D6/pcDNA3.1(+) 
, CYP2ElS:#AL:fe2El/pcDNA3.1(+), CYP3A45:#Abfc3A4/pcDNA3.1(+) 

[0 0 18] 
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HepG2 It. 10% FCS (^^Mi^jfil^f fetal calf serum) (Bio Whittaker) $:-^tj 
DMEM (Dulbecco's Modofied Eagle's medium) ^^t?$fli#Lfeo HepG2 $:60mm 

{fiX-mmh^^. U3K7ai^^^f (GIBCO BRL) Srffi V>T2yttg(Z)lAl/pcDNA 

3.1(+), lA2/pcDNA3.1(+), 2A6/pcDNA3. 1 (+), 2B6/pcDNA3.1 (+), 2C8/pcDNA3. 
1(+), 2C9/pcDNA3.1(+), 2C19/pcDNA3. 1(+), 2D6/pcDNA3. 1(+), 2El/pcDNA3.1(+ 
), feSV>l±3A4/pcDNA3.1(+)& h bfeo 2 0^1035 FGSSr^tfDM 

Em^r*mm^. SOOAg/ml G418 (GIBCO BRL), lOX FCSS:^tfDMEM^:«llCgg| 
3'>'4 0#lCfrbVN^%tCigg|b, G4181fftt**S:^n-::i>i^bfc„ n^tl 
fcG418lStti|^li200/tg/ml G418 (GIBCO BRL). 10% FCS$:-^tjDMEM^%-e^if b 
fco #e>tlfcG418j©f£*^®fe(Z)fe©©5^ hi^ P-AP450?Si£S:JeitTJCfB«®:&^ 

[0 0 19] 

(i)cYPiAi J3 J: x:fcYPU2^mmm<Dm^<Dm^fmm^^mmm(Dmm 

^ y (Molecular Probes) liDMSO (dimethyl sulf oxidej/ 

^2% FCS (Bio Whittaker) ^^ti^ 3l J -JVW^j K:?^-&DMEM^:NS (GIBCO BRL) 

CYPlAl feSV^^i CYPlA2|63g$IHJ!|g$:12'^x.;i/yb— h (Falcon) IZMML. n 
>7;i/3i>hlC«iS**e C02-f>=¥a.^-^-ftT'^^Lfc. 

5fU 7aiy-;i/i/y K^^DMEM^:te-e::/'i/-hlc#ipL,fej|iIl|g^gfc#b:fe^, 

±S2-e#f?Lfe500/tMx h^i/U)/A^Z7 ^500 fi I/'^acAl^inLfc. Btm*e3 
7t:T';Sfti:$-ti:fc^> ^':7x;i/*^e»g:^&?SS:llIJRLfc<, ;S^S:M300 /i Uc ^ - 
(f05l6M^) 1800Atl$:^Jnb> ^^tt%S^5:3^vi>(g^5fetfc=^, ^%1k%% 
mtf-lCT, i&j@^6:S550nm ^3fctS:g586nB(Z)M3fc3aiS$:M^ L, ^^LfcW!/;!/ 
7-f>S:^SLfeo b!/;i/7>f> (Molecular Probes) (Z>S!|lifejttt, Molecula 
r Probes J: yj8AL/fc%®$:Mv^feo 

# e> tl feCYPl Al S V > liCYPl A2?gi45g3^^5^ <^ *^ e> CYPlAli(5^3^<J^ i: b T He 
pc/1 Al . 4t^c $: CYPlA2iSI63^tSfc i: L T Hepc/1 A2 . 9** :g- >5r # fc. 
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[00 2 0] 

(2) CYP2A6 ^mmm<Dm^<Dm^fMfs^mmmm(Dmm 

^Ty> if^^mm) ii^^>^-;i/ mybmm:> vsomzfji&^oiz^mvrc. 

o z:4lS:2X FCS (Bio Whittaker)S:-^t?7ai>^ K^-^DMEM^^fe ( 

GIBCO BRL)"e500/tMlC«cS Jc-^lC^&JKL/feo 

CYP2A6#§3^MJig$:12':7a:;i/:/b- h (Fa 1 con) {C »8I L , Zl > •7;i/ni> h IC«; 

RfSMSrlHliRbfeo ^1S?S$:0.1M Tris-HCl (pH 7.4)T'10^{C#f?Lx. 

K □ ^ V y > S:^* b fco 7- 1 F n =^ T 1) > Extrasynth 
ese J: m A L % ® S: ffl v > 3t . 

# tl feCYP2A6?S1S^3S1* 0 «i }&^ CYP2A61S^3^** fc: b T Hepc/2A6 . 9|^c # 

[002 1] 

(3) cYP2B6^3^«Biia®tstt0M^ 

7-X h^S/ 4^-711 > (Molecnlar Probes) liDMSO (jftl^^&iliiS^) TflOmM IC^&S 
J:^lC#r3|RLfec 3tl«:2% PCS (Bio Whittaker) ^^iCi-y :l. J - }\, V 

F^-^DMEM^:^ (GIBCO BRL)T'500>tiM ICj5:^ J; e> JC#f^ bfeo 

CYP2B6|63KiJiiBJBa^l2^7ai;i':/l/- h (Falcon) tCfilSU 3 > F 

st-e cog >r>^3./<-i?-we^#Lfco ;©«siaefb, ^73:^- 

F^-^DMEM^^IT-yix- FlC#lfL;ti(!Hl!aS:Sfe#bfc^, _tlB-e#3Rbfc 
500^M 7-X h:^i/^'^U >$:500a l/'^a:;i/?^iinLfco ^l°0-^B,^-^^f=.^. # 
':7x;i/*>e>;SJC5:MS:IlIilXLfe„ iS^&SI$:0.1M Tris-HCl (pH 7.4)T'lO^fC#30^U 
. :$)-3fem^^Mtf (H3i:9-3tem^)fe|gtf F-2000) ICT. Ii®i2it;g390niii ^^g^ 
;R440nm®^^t5^!gS:ifl!I^L. 4^bfe7-t: Fn^S/^ >S:^il/fe„ l-M 
y^n^i/^-^^) y<r>^^mMM. ExtrasyntheseJ: U BlAl/fe%®^fflV^fc„ 
# e, n feCYP2B6^tt #§3^t^ O^fiithti^^ CYP2B6]if #§3^^* i: U T Hepc/2B6 . 68*5fc S: 
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[0 0 2 2] 

^f=¥y— A (ULTRAFINE chenicals) (j^^M^) X'lOmH iZfjt^ 

JzolZ^mh^, 3tl$:2% FCS (Bio Whittaker) ^^tiZP J - ;\/ U v 

K^-^DMEM^«! (GIBCO BRL)T30aM Ktj:^ ^ t> K^mVt:^. 

?5j^Att, Capcell Pak C18 AG120 (Syttm, 4.6iiim^x 250m«, ^^^)$:fflV^fe 

fc^lirffl^Mv^T^ms-frfco ^^y-;i/ 6a-n Kn^i//'?^' U tJf^t 

5aM 6a-ll K^^£//^°^' >; ^J?^-fe;b (Gentest)40;[tlS:>r >i/:i:^'^3>b}t 

o 

^e>*lfeCYP2C8«5t£|63^^®«;*^j(>^ e>CYP2C8Sf|§3K<* t: bTHepc/2C8.46«|5^ 
[0 0 2 3] 

(5)CYP2C9f§3^«l5JiS0tS^©«!l^i:l^?S1£^i^m©^#^ 

h A:/^? ^ K (Research Biochemicals International) ;i/ (5^^ 

mm) X*50mH K:^S*e>K:#3|WLfc. ^>CK:, 3tl«:2% FCS (Bio Whittaker) $: 
-g-tf 7 X y - ^ 1/ »y K^-^DMEM^«I (GIBCO BRL) 1?500 itt MtC 3& S J: lC#&f{ V 

o 

CYP2C9f§3gMJ!ia&i2':7 3i;i/:/i/- h (Falcon) {c«Sb, n>:7;i/a:> hic«5 
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2:M^i>IS^*bfc„ SlSM*{c^Cfen Kn^i/h;i/^dt^ KSrHPLClCTJtMbfc 

o 

iJ'^l^it. Inertsil ODS-2 (S/tm. 4.6inm^x ISOam, GL Science) V^fc„ 
^m^UhXit. lOmM Acetate Buffer (pH4.3) tT-feh-hV/l/ (HPLCfflf^^ 
> fD3tMm) $:72:28 v/veM-^Ufet»©S:fflV>fc„ iKJCS:»E40/t lS:>f ^i^ac^^ 

fee KfcJ;aft Kn;^^ h;i/>^^5t ^ Kli, 230niii mytm) *e«^ffiL 

(ftfl:4>^-fe>*-) 40 /til S:>f >i;?ai^>>3>L/fco 

fcCYP2C9?Sffi^3^t*0D CYP2C91i?^3K«; HVX Hepc/2C9. It* S: » 

[0 0 2 4] 

:^-5J;e)JC#f{bfco r^^ClC. 3tl$:2%FCS(Bio Whittaker) ^-^tty ol J - A/U 
F^-^DMEM^;® (GIBCO BRL) TflOOittMtC^feS ^ ^ {C^^Lfco 
CYP2C19#63K«[|l}SS:12'>:t;i/:/l/- h (Falcon) tcfilttb, m/'7 /U^iy hlZfjt 

OaM(S)^:7x^ h>f >$:500a l/'i;3i;i/^AnLT37X:T';g:iS$-B:fco 

?tj^Ali. Capcell Pak CIS AG120 (5/iii, 4.6nui*x 250mm, ^^^)$:fflV^fe 
o ^i&ffitbTtt, 0.05M KH2PO4 (pH4.0)i:T-l2 h- h U;i/ (HPLCMK^> ^03^ 
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S):>l:7ai-h>r>33J:W-t Kn^e/:?l7ai~h>r>li. 204nB T'^ 
ffiLfco ^^lifeiSilLT. 50AtM (S)>l:7x:^h>f > fej:tJf S/tM 4'-fc:KD^ 

# e> tl fcCYP2C19?S'|4^^|*© e)CYP2C19]^#i|3^3t!^ L THepc/2C19. 12|* 

[0 0 2 5] 

IC. rtl^2% FCS (Bio Whittaker) $:#tf 7 i y -;H/ K^-^DMEM^^ (GIB 
CO BRL)T*200AtM IC^&SJ: -^IC^Jf^Lfco 

CYP2D6^3KjplHJ8gS:12':7 3i;i/:7^l/- h (Falcon) {C«IS b> 3 > h JC^C-S 
CO2 -f ^^ca'^-^^-F^T'^ilLfcc Sr«»5l :7aiy-;i/ 

OittM:/7^n-;i/$:500/tl/«:7a:;i/^iJDbT37r;-eiS:iSSlirfc= =&'>ai;i/A>e>i£ 
jiJvixli, Inertsil 0DS(5AtiB, 4 . 6mm x 250Bm, GL Science) $:flg v\fco ^Wi 

ffliiLTii. imMigjfe^^ m%mM) ^^mO%T^h-h') (HPLCM^ 

252nm m3^?2g;S302nm-^:^m bfeo ^^^felHi: bT, 100pM>^:7^ □ <J:tK 

lOpM I'-t: Kn^i/3^:7^n-;i/ (ft<fc^*fl2>^ -) 40/*! $:>f S/a 

# e> 41 it GYP2D6?giS 163^**® 5& *^ e> CYP2D6W^3^«c HhX Hepc/2D6 . 39«c ^ 
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[0 0 2 6] 

fSihtc^o fkiZ. rtl^2X FCS (Bio Whittaker) Sr-^t/ :7 a: >^ »y K^-^DME 

n 

(GIBCO BRL)-e500AtM JC;&e <fc ^ lC#3KLfco 
2Em3^^Jl§^12';7ai;i/^W- b (Falcon) IC^S^ffiL,, n> y Jl/^iy h IZfj:^ 

0/i1lJ-^'^=.huyai^'-/V^500/il/^3L;iWiMVr:L. 37r;7?jRlSS-&fe=^, # 

'^ai;i/*^e»KJcs:M$:iaiRLfe„ H^S^Kiooa* Uc2N NaOH (m^fbUM) 

# e>n:tCYP2El?S^^^3^^*©^*^*^ e>CYP2Em^3K**il bTeepc/2E1.3-8!(*S: 
[0 0 2 7] 

■5^:^ h::^7^D> (5FD5fcM^) (fD^l&i!*^) -eio«M ic^iSJc^k: 

#3|ibfcc ^JCtC, 3 4X$:25J PCS (Bio Whittaker) $:-g-t?, "l? a: >^ — ;H/ i.*^ 
-^DMEM^:© (GIBCO BRL)-eiOO/iM iZtjt^ iZ^^Vtz.. 

CYP3A4#63^*Biia&12'?ai;i/^P- N (Falcon) iCjSSb, =I>7/1/X> MC«: 

iooam 7^;^. hXT-D>$:500/ti/'i7x;i/|^iinbT37x:T'jS/;s;3-&;t„ #^7a:;l/*^ 
e>;£js?K$:imRb. ^»<DTi2 h-hu;i/ (fP3t$«^) Sr^in • m-^i^, ^^tt 

Capcell Pak C18 AG120 {5fi»^ 4.6b«^ x 250mB, ^^^) $:Mvn 

fe. A»[i:LT. 40% ^iS^y'-;!/ (HPLCMMm. mytmm) , 3.5% rth-hv 
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5^n >tt, 254nm {M.%m T'^ffiLfc„ g^P^iJlRi: LT, 50mM 5^^hX5^D 
> feJ:Uf 5/ttM 6j8-H FD^^/T^T. h:^7^n> (^^fc^J-^-fe > -) 40^*1 S: 

^ e> tlfcCYP3A4tStt^3^^5fc® i^CyP3A41^^3S«c t U THepc/3A4.5tlJ; S:# 

[0 0 2 8] 

IIJ6M2|B^<Z)^i^?S14M^?Slcfi&oTiR/S$-frfco ^^r^^^ai-A- . /t-^ 



2 6 
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[0 0 2 9] 

mm 

HepG2 S>SV>liCYP2E1^3^SHI& (Hepc/2E1.3-8) HHfig (4 xlO^cel Is/ml) li, 
5X FCS $:^tfDMEM^^-em^®igMC#«KbfeT-fe hT^ y im^Um 

mSSf^lt. 3:ilCL-Buthionine [S,R] -Sulfoxiaine (BSO. Sigma) Sr^^Jg^lO 
OaM {C^Si:e)fC^inb;to 40r^^#b;t^, :S-«:7:c;VICPBS (Flow) -eimg/m 
UC^^bit 3-(4,5-Dimethyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazoliuB bro 
■ ide (MTT. Sigmz)mm 20^1 5:l^iIIbT371C7? 3 ^IS>r >^a./<- h bfe. ^ 
V^T, #'>a:;i/lClO% SDS. O.OIN HCl 100/il $:|^*IILT371CT?— Rfe^f > 

^r3./<- h bfc«&, 59011. ©iRJRSrM^Lfco 1 tC^-tc 

2 . LDH (lactate dehydrogenase %^&l7i<.MMM) MHiCDM^ 

®LDH?gtt + MM^Oyum^Wm^M) <D #'?x;i/tC10ittl®10%Triton XlOO ( 

^%mm) • mnh. 2>ix^i^A^^>iy^3.K-' vhft. isoo rp« ^^^m 

#C7x>n/*^e>10ietl©^il_fc^S:$g3?LTM®96^7 3i71/::^l/- hJC^iHL/ 
, ^ ^lC^W>!K40>[i l&^inLfeo z:ne>®::^l^- hCD=S-':7 3i;i/(Z)LDH?S14$:Cyto 
tox 96 Non-Radioactive Cytotoxicity Assay Kit (Promega) iCTtSll^Lifeo 
^%m<Dm^\Z.\t. V>n/^:^:^r^>MS-UVS:MV>fc, :^#_t?ttf ®LDH?S14 / (^ 
«±?»ifJ©LDH?Stt + JSHJIlSi4iCDLDH?S1£) SrLDH^m^i: Lfeo 2 tCa^-T 

o 

JiSm (SU S2) 

2 8 aj|iE# 2000-3042309 
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MB<D^^^^Z-tZttl'^M^tlX\^hiii,J.J. Ronis 15;^)^ Cytochromes P450 
Metabolic and Toxicological Aspects 211-240^— ^^C. loannides IS.ii^ 
CRC Press 1996^)„ 

Ti2hT^y7ai>«, HepG2 fe<fcUf Hepc/2E1.3-8||HilS*^e>LDHS:t)-r*^lcM 
ffi$i±fe„ r 3lCBS0$:^#$1±Tmi^(Z)^*;i/^5^>r>S:>teJ©$-&^i:, Hepc/ 

<fc»;<SaST'aSft#fi9lCLDHS:^iiffi$-ti:feo HepG2 TliBSO©^#^||li^«) 
n^&jb^ofc (®2) „ — :^r, MTT^feT-=feT-fe hr^ y :7ai>liHepG2 ;fei:t;f Hepc 
/2E1.3-8MJia®MTT?!§<SS:*)-r*^lC^^^i?$ii:fe. r lCBSO$:^#$-i±S i:, Hepc 
/2E1.3-8M^CJ3V^TT-fe hT$ 7 7 > IC^-T ^^SIS^'ifiD LT> J: U<g|g 
^'eaMlfe#e©:&MTT ?Sffi©^iJ.>At^i?)e>ti;t (01) o Hepc/2E1.3-8«H1ISA^^ 
3^bTV^SCYP2El Mi4lCj:oTT-fe hT^ y 7i>«f^|tf§tlS*V f^fSM^J 
liy;i/4f^:^>ia-&lC<|:oT«¥«$tiSc ^135*^. BSO S:f^MS-a:T 

tl€>c Hepc/2E1.3-8MttCYP2El m^^n-oX^^^fdVfX'i^K. 

h ^ > :^ 7 ac ^ - -e^Sli^fo^ L T ir> s 3 i: $ n«> o 

[0 0 3 0] 

CY?Ummmm (Hepc/lAl.4) (4 xlO^cells/nl) tt, 5% PCS Sr-^tfDMEM^ 
i&-Vm^(DmSHZ^mi^r:i^yXr>h^'^y (Sigma)i:^%JC556 FCS ^T-g-tfD 
MEM^:«IT'C02 - i^T'^# L}fec 4Hr^^«Lfc^, #^7 ai;i/lCPB 

S (Flow) Xlmg/mUzmmLtc MTT (Sigiaa)^?R 20^*1 ^W^ijal'X37X:x 3 mm 
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W>=^r3.'<- h L/feo ^S>CV^•^, ^^3L)VIZ10% SDS, O.OIN HCl lOOyttl ^ 

^inl/T371C7:— Bfe-Y>^^^- h Lfc^, 590nm ®?RJRS:M^ Li^o 5^:^?: 

(03) 

/<>Xr>h^-fe>«. CYPlAl ?gftlC<fcoTf^»S4X. !^Citf^|tfit>im#:lC 
J:oTm«i^, ^jff^-ffi, §;g^^M^I6^D-5ri:*^^e)tlTVAS ( K. Kawa 
jiri Cytochromes P450 Metabolic and Toxicological Aspects 77-97^ — 

V. ^i^C. loannides CRC Press 1996^) . HepG2lCit'<THepc/lA1.4ii!H 

„ Hepc/lA1.4||HJ|g*^^3^bTV>:5CYPlAl mmz^-oX^Z/XT^h^^yti^i^ 

[0 0 3 1] 

1. MTTTy-fe-f 

CYP2B6^3^#|J|jS (Hepc/2B6.68) (4 xlO^cel Is/ml) li, 5% FCS $:-^tfDMEM^ 
^T?m^®JgSlc#«?Lfci/i^D:7:r:^7T^ K (Sigma) i:%{c55K FCSS:-^tf 

PBS (Flow) T'lmg/mUC^$gb7t MTT (Sigma)^?^ 20^1 ^W^MhXZlX^X 
IS-r>=^a.'<- h Lfco ^JiJV^T% #':7ai;i/lC1056 SDS, O.OIN HCl mWL 100 /tlS: 
?^*nLT371Cl?-l!fe>r>:^3./<- htfc^. 590nm ODlKJRSraS^Ufe, j^^ig: 

2 .LDH ^iffi(Z)?R!l^ 

4HISC02 >f >=^^^-d?-|:^T'^«^, 1 ttO^U- h (^§l±lf 4»CDLDH?S 
ttM^M) ©^^^ai^H/^^^lO ittI®^«J:?S$:$g3ttTSU®96':7a:;V>^l/- hlC 

3 0 ffi|E# 2000-3042309 
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LDH?Sffi + mm^<DLMm^m^m) <D#^/x;HC10 M.imO% Triton XlOO ^ 
^■ba-mWL. 37X:X'A5'^^y^=i.K~hLt^o ISOOrpm 5 ^WM^O^. ^-^cc 

7K40 <tt l$:^inl/fco Zltie>®:/1/- h®#'?3i;KZ)LDH?SttS:Cytotox 96 Non- 

r 

Radioactive Cytotoxicity Assay Kit (Pronega) ICTM^L/Jfeo ^^S®3I9^ 
i^^ (04, 5) 

K.H.Thomas t3}&^Cancer. research 5S# 5629-5637/^-^^1993^) . i/^/ny 
yir:^Z7r^ Ktt, Hepc/2B6.68j^fflJ||a^C^3V^T2lnM*T^D^gK-e^gS^6c#e9^CLDHS: 
3im§1±. ^ti&.^CDmm-ezf^h-KmVt:!. S/^^n^*:^^^^ Kt*HepG2 
lCfeV%T=fe)^^©MJBS*'l4*^^»e>7t (S4) e — MTT^T'%;Hepc/2B6.68^ 
|glCfeV%TS^^^D:7:4-X:7T^ K®a^^fe#69lCMTT ?Sft©^5i?*^0i?)P,tlfc ( 
05) . Hepc/2B6.68j|HBSA^^3SbTV>SCYP2B6 ?SffilC<fcoTS/iJ^ n 7*>^7 T 

[0 0 3 2] 

mmm7 : cYP3A4?stt®iJa«®js?^ 

12 rz-^ >( ZfU- hlZ Hepc/3A4.5 «BJiSS:jSaU, 3 h ICJ&S 

^T^Ubfco 7a:>^-;Hxy K:^-^ DMEM ^«IT2 mm^^. 500 ft I <D 2% 
PCS $:-g-t/:7a:>' -;i/U^y F^-^ DMEM LfeS^^r (D^i|i<D>^ h zif ^ 

— ;i/ (Biomol Research Lab. )^^SnL/T 37^; "^4 ^^>f ^^a.^^- a > 
Lfc. '7 3:iJ-/\/Uy K^-g" DMEM 2 m^^^. 500^1 CD 2% PCS 
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